We are grateful to Professor Macpheron for his critique of our paper and particularly for his constructive criticism of our comments on the weighting given in the P4SR index to the effects of mean radiant temperature (M.R.T.).
However, before we deal in detail with Professor Macpherson's critique it is necessary to put into perspective the various aspects of our study because, in Professor Macpherson's opinion, one of our comments on the effects of radiation 'represents the major scientific finding described in the paper'. This is certainly not our view. We feel that because of the undue emphasis Professor Macpherson gives in his critique to this aspect of the paper he has lost sight of the main purposes of the study.
There were two main aims of the study in the mine at Mount Isa. The first was to determine which of three methods of assessing heat stress, the W.B., the C.E.T., or the P4SR, predicts most accurately the heat stress in the mine. The second aim was to try to set limits, based upon a rational physiological criterion, of heat stress at which the shift should be curtailed and at which work should be stopped. Professor Macpherson criticizes our attempt to achieve these aims by carrying out a study in the mine. We recognize his preference for hot room studies but the purposes for which the indices of heat stress were introduced was to be able to assess heat stress in industry. Academic exercises in hot rooms have their place but, finally, the accuracy of the indices of heat stress must be examined in industry if they are to be of any practical use.
When we plotted oral temperatures against P4SRs we found that the plots for high G.T.s fell well below the rest of the data. This result was quite unexpected but we regard it as an incidental finding.
It does, however, raise some important issues with regard to the weighting given by P4SR to the effects of radiant heat and we would have been wrong to have ignored these issues.
Professor Professor Macpherson takes us to task for stating that this is the first time such a study has been attempted in the industrial context and he quotes Haldane's paper (1905) and Caplan and Lindsay (1946) to refute our statement. However, Haldane measured rectal temperatures only once on two miners. All the other observations in the mine were made upon himself or on his scientific colleagues when they were climbing about in the mine. We doubt very much whether their rectal temperatures were representative of those of the miners carrying out their ordinary work in the mine. Caplan and Lindsay's experiment was artificial. The subjects of the experiment were selected because they 'were acclimatized to hot and humid conditions' up to 93°F. and the work consisted of only three hours of drilling by hand, under direct supervision, into granite blocks, imported into the mine for the purposes of the experiment. The experiment bore little relationship to the conditions under which the men worked in the course of their everyday activities. Professor Macpherson also refers to the innumerable occasions on which the reactions of miners in their working conditions have been studied; we would be grateful for a list of references to such studies. The novelty of our approach is not that we made measurements of oral temperatures and of the four environmental parameters in working places in the mine at Mount Isa but that we used these measurements:
(1) to examine the accuracy, by statistical methods, with which three indices of heat stress can be used to predict oral temperatures of men at work in the mine at Mount Isa, and (2) to set limits of heat stress for a six-hour shift and for stopping work.
We believe that our study is the first in which an examination has been made of the accuracy with which heat stress indices predict the physiological reactions of workmen in a mine when they are carrying out their ordinary work under different levels of heat stress. We make no claim that this approach does away with the need for hot room studies; rather we see it as a necessary supplement to hot room studies and as an essential step in the validation of conclusions drawn from such studies. We trust that Professor Macpherson's comments on page 75 of his critique '. . . in the interpretation of their results, they clearly hold their observations to be more trustworthy than those made in the laboratory by others' will be seen in the light of our last statement.
